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The aim of this study was to investigate the effects of
wood cutting and collecting on vegetation around
informal settlements in the south-eastern Cape coastal
zone. Thicket and Afromontane forest vegetation were
selectively sampled at Kenton-on-Sea, Port Elizabeth,
Plettenberg Bay and Knysna, using a fence-line approach,
in combination with transects. The floristic data were then
ordinated using Detrended Correspondence Analysis
(DCA). Certain notable changes in vegetation structure
and floristics were evident. Wood cutting and collecting
increased species richness, diversity and heterogeneity
in thicket vegetation and it would appear that thicket
tolerates current levels of utilisation. On the other hand,
both species richness, diversity and heterogeneity
decreased in forest near informal settlements, suggesting
that forest is not adapted to cope with such impacts.
Introduction
As in many other coastal countries, South Africa’s coastal
zone is under tremendous and increasing development
pressure (Council for the Environment 1991, Sowman 1994,
Heydorn et al. 1996). Economic activities, such as vegetation
clearing for agriculture, commercial and industrial projects,
resorts and township developments, are irreversibly
changing the coastal environment. Very important are the
impacts on vegetation, because once the vegetation is
destroyed, everything else will follow. Vegetation provides
scenic beauty, environmental stability and prevents soil
erosion, while also supporting humans and other living
organisms. Urbanisation, and particularly informal settle-
ments, is now focussing the exploitation of this resource in
and around our coastal cities and towns.
The south-eastern Cape coastal zone has been exploited
by humans for at least 125 000 years (Deacon 1992). Today,
the vegetation around informal settlements is an important
resource, which is heavily utilised by the poor inhabitants of
these settlements. Perhaps most visible are the structural
and floristic changes caused by wood cutting and collecting.
Bank and Hobson (1993 page number needed) noted in
thicket near a settlement at Kenton-on-Sea that ‘in parts it
had been cleared completely and where the bush had not
been totally cleared on the steepest slopes there was
evidence that the largest stemmed trees and bushes had
been selectively removed’. Several South African studies on
firewood consumption have further noted that wood resour-
ces are becoming scarcer in areas around these settlements
(Liengme 1983, Cawe and McKenzie 1989, Eberhard and
Van Horen 1995).
This study investigated the impact of wood cutting and
collecting on three major vegetation types in the coastal zone, 
namely valley thicket, succulent thicket and Afromontane
forest. The main objective was to assess the effect thereof on
vegetation structure and floristic composition. The hypothesis
of whether wood cutting and collecting significantly affected
vegetation structure and floristic composition was tested.
Study area
Four coastal towns/cities were selected along the south-
eastern Cape coastal zone, namely Kenton-on-Sea, Port
Elizabeth, Plettenberg Bay and Knysna (Figure 1). The coastal
zone being the focal area of research in the Institute of Coastal
Research, the researchers chose a stretch of coastline that
was easily accessible from the University of Port Elizabeth.
The study area is located in a major topographical, geological
and climatic transition zone and meeting area of three floristic
zones, namely Capensis, the Afromontane Region and the
Pondoland-Tongaland Regional Mosaic (Cowling 1983). The
importance of typical Cape flora families decreases eastwards
as they are replaced by families of the subtropical region
(Cowling 1983). Pondoland-Tongaland elements enter the
region along the east coast and spread up river valleys, while
Afromontane elements spread down from the mountains to
sea-level in the western region. In spite of its complexities, this
coastal strip has received relatively little attention from other
researchers.
The two easternmost towns/cities, namely Kenton-on-Sea
and Port Elizabeth, fall within the Eastern Cape, which is the
third-most populous province in South Africa after KwaZulu-
Natal and Gauteng (Orkin 1998). Port Elizabeth is the
largest coastal centre, with a total population of 753 156 in
1996 (Statistics SA 1999). Poverty levels are high and the
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continuous influx of job seekers from the former Transkei
and Ciskei contributes to the shortage of services and
infrastructure (DEAT 1998). Poor communities of the region
have limited access to coastal resources and experience
high levels of unemployment. For people living in shacks,
unemployment was highest in both Port Elizabeth (56%) and
Kenton-on-Sea (54%). In 1996 about 26% of over 201 600
households were living in shacks (Statistics SA 1999).
Methods
Data collection
Vegetation adjacent to the informal settlements on the
outskirts of Knysna, Plettenberg Bay, Port Elizabeth and
Kenton-on-Sea (Figure 1) was selectively sampled. A fence-
line approach in combination with transects was used.
Powrie (1993), Hoffman and Cowling (1991) and Stuart-Hill
(1992) used similar techniques to compare the effects of hail
damage and various management practices on the floristics
of thicket and Karoo vegetation. Transects were also used
successfully in Afromontane forest by Van Daalen (1981)
and La Cock and Briers (1992). It was not always possible
to use a fence-line contrast, and distance away from the
nearest settlement had to satisfy this condition (Bosch and
Janse van Rensburg 1987). A pair of transects was laid out
at each settlement (or vegetation type), one transect in
heavily-exploited vegetation nearby the settlement and
another in undisturbed or less impacted vegetation further
away, with paired plots sampled in the same plant
community. The latter served as the control. Ground surveys
were initially conducted to determine the location and extent
of impacted vegetation and the nearest potential control site.
Afromontane forest was sampled near Knysna and
Plettenberg Bay (Figure 1) while succulent thicket was
measured at two informal settlements just outside Port
Elizabeth, viz. Kleinskool and Motherwell. Valley thicket was
measured at Kenton-on-Sea (Figure 1).
A total of 92 plots were systematically sampled along
transects. A plot size of 10m X 10m was used in thicket.
Several authors have found this to be an optimal plot size for
thicket studies (Cowling 1984, Everard 1987, Hoffman and
Cowling 1991). A plot size of 20m X 20m was used to sample
the forest vegetation at Knysna. This size was used in forest
studies in the Southern Cape, Eastern Cape and KwaZulu-
Natal (Van Laar and Geldenhuys 1975, Moll 1980, La Cock
and Briers 1992). Afromontane forest at Plettenberg Bay,
being confined to narrow kloofs, restricted the plot size to
10m X 10m.
The floristic and vegetation variables recorded at each plot
were: percentage species cover and Raunkiaer life forms for
all plant species present; height and cover of each stratum;
diameter at chest height (DCH) of forest trees (Knysna) with
a DCH of ≥10cm; and utilised woody species. Plant species
were identified at the Selmar Schönland (Grahamstown) and
University of Port Elizabeth Herbaria, with nomenclature of
taxa following that of Arnold and De Wet (1993).
Additional to the plot method, the second-nearest tree
distance method was used in Knysna. Distance methods
had certain advantages above plot techniques, especially
with regard to man-hours used (Cottam and Curtis 1956).
They also produce unbiased estimates of stem number per
area, assuming that trees are randomly distributed (Loetsch
et al. 1973). Van Laar and Geldenhuys (1975) assessed the
suitability of several distance methods in the Southern Cape
forests and found that distance to the second-, third- and
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Figure 1: The south-eastern Cape coastal zone, showing the locality of the four towns/cities where the impact of informal settlements on
coastal vegetation was investigated
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fourth-nearest trees produce satisfactory results for
phytosociological assessments. A total of 136 distances was
systematically measured along a pair of transects following
a compass bearing. Distance from each point to the second-
nearest tree with a DCH of ≥5cm was measured and
recorded in metres. DCH was also measured and recorded.
Each stem with a DCH of ≥5cm of multi-stemmed trees was
considered an individual.
Data analysis
Species richness was calculated as the average number of
species per plot for each vegetation type (after Whittaker
1972). Species diversity, defined as intra-community diversity
with diversity measures incorporating both species richness
and evenness (after Whittaker 1972), was determined using
the Shannon diversity index. Differences in floristic data were
then statistically evaluated using Student’s t-test for
independent samples. Forest data from Knysna, represented
by the paired densities and basal areas of trees in the two
treatment sites, were assessed separately using Student’s t-
test for paired samples.
The sampling results of the second-nearest tree method
were used to calculate stem density and basal area per
hectare of forest trees. Total stem density per hectare was
estimated from a formula derived by Loetsch et al. (1973),
while the relative stem density per hectare of each species
was determined from Cottam and Curtis (1956). Total basal
area per hectare was calculated as the product of stem
density and mean basal area. The basal area per hectare of
each species was then calculated as the product of its relative
density and its mean basal area. Floristic data was ordinated
with Detrended Correspondence Analysis (DCA), using the
computer program CANOCO (Ter Braak 1991).
Results
Description of the impacted vegetation types
Valley thicket is the characteristic vegetation type found at the
coastal resorts of Port Alfred, Kenton-on-Sea and Bushmans
River. It typically occurs in the dry, hot river valleys of the
Eastern Cape coastal zone. Many woody shrubs in valley
thicket are shrubby forms of trees that are found in
Afromontane forest (Cowling 1983). It consists of a high
proportion of tall shrubs and trees, which form a closed
canopy at 4–8m in height. Dominant woody species include
Scutia myrtina, Euclea undulata, Grewia occidentalis,
Gymnosporia buxifolia and Schotia afra. Woody, spinescent
species form the largest proportion (38%) of the flora, while
succulents constitute about 14%. Species richness (50.8 ± 1.6
species 100m–2) and diversity (H’ = 1.45 ± 0.02) are very high.
Succulent thicket dominates in the northern parts of Port
Elizabeth. It is a dense thicket found on the coastal plains
between the Sundays River and Gamtoos River. With a
closed canopy at 1.5–3m in height, it is one of the densest
thicket types in the Eastern Cape. It shares several
dominant woody species with valley thicket, such as Euclea
undulata and Schotia afra. Other dominant species include
Carissa haematocarpa, Rhus pterota and Sideroxylon inerme.
Several diagnostic species (after Cowling 1984) were
recorded, including Brachylaena ilicifolia, Pappea capensis
and Portulacaria afra. It consists of a high proportion (31%) of
woody shrubs and creepers, but also has many succulents
(31%). Species diversity is high (H’ = 1.41 ± 0.01), but more
importantly, it boasts the highest percentage endemism
(9.5%) of all the sampled vegetation types. Species richness
was estimated at 48.5 ± 1.1 species 100m–2.
At Plettenberg Bay and Knysna, Afromontane forest is
confined to kloofs and sheltered hill slopes. It is separated
from the adjacent fynbos by a distinct boundary, possibly
due to the latter’s fire regime because forest species are not
adapted to frequent fires (Cowling et al. 1997). The sampled
forest vegetation had a canopy height of 5–10m at
Plettenberg Bay and 15–20m at Knysna. Many of these
forest species are also well represented in thicket
(Geldenhuys 1993), although the Afromontane element is
dominant with diagnostic species such as Pterocelastrus
tricuspidatus, Lachnostylis hirta, Rapanea melanophloeos
and Podocarpus latifolius (after White 1978). The forest at
Plettenberg Bay is characterised by a high proportion (51%)
of woody tree and shrub species. Species richness (41.0 ±
2.4 species 100m–2) and diversity (H’ = 1.38 ± 0.03) of the
forest at Plettenberg Bay are high.
Impact on vegetation structure
The cutting and collecting of wood resulted in notable
changes in the structure of coastal vegetation. This was
especially evident among the different life forms (Table 1).
Cutting damage to the shrubs and trees decreases visibly as
one moves further away from the informal settlement,
suggesting that the wood collectors were targetting the
woody components of the vegetation.
The cover of nanophanerophytes (shrubs of 0.5–2m)
decreased significantly in impacted valley thicket (Kenton-
on-Sea), while the cover of chamaephytes (herbaceous
shrubs of <0.5m) increased significantly (Table 1).
In impacted succulent thicket at Port Elizabeth
(Motherwell), the cover of microphanerophytes (shrubs and
low trees of 2–5m) decreased significantly, while the cover
of both the chamaephyte and hemicryptophyte (grasses and
sedges) layers increased significantly (Table 1).
Cover of microphanerophytes also showed a notable
decrease in impacted Afromontane forest (Plettenberg Bay,
Table 1), coupled with an increase in the cover of
chamaephytes, although not significantly at 95% c.l.
In the Afromontane forest at Knysna, the remains of pole-
size trees were common. Only the steeper slopes and
ecotone of dense fynbos and scrub forest have deterred the
wood collectors to some extent. Relatively undisturbed
forest comprised of many smaller and relatively few large or
full-grown individuals, to show a typical inverse J-shaped
curve. The frequency by DCH of the forest trees is illustrated
in Figure 2. This form corresponds to that given by Van Laar
and Geldenhuys (1975) for DCH distributions in the
Bloukrans State Forest. It can be concluded that the wood
collectors were targetting the smaller (pole-size) trees,
which has led to considerably fewer individuals in the 5–9cm
and 10–14cm DCH classes. The empty higher DCH classes
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in forest away from the settlement are the result of a
negative bias created by the sampling method.
Impact of wood collecting on floristics
Species richness and diversity were the highest in impacted
thicket adjacent to the settlements (Table 2). Pierce and
Cowling (1984) ascribed the high species diversity of thicket
to unsynchronised fruit production and seed dispersal. Most
of the thicket trees and shrubs produce bird-dispersed fruits,
of which the fruiting periods are highly variable (Pierce and
Cowling 1984). Therefore, considerable variability is shown
by different species available to re-establish in disturbed
areas (Pierce and Cowling 1984). Species richness and
diversity increased significantly in impacted valley thicket
(Kenton-on-Sea) and succulent thicket (Port Elizabeth,
Kleinskool) near the settlements. By contrast, both species
richness and diversity decreased in impacted Afromontane
forest (Plettenberg Bay).
Floristic differences between the impacted and control
sites separated the respective plots in DCA-ordination space
(Figures 3–7). This separation occurred mainly along the
horizontal axis and appeared to be similar to that found by
Stuart-Hill (1992) in which goat-impacted sites separated
from the control sites. Distance between the plots in
ordination space represents their degree of dissimilarity in
floristic composition. Impacted valley thicket and succulent
thicket (Port Elizabeth, Kleinskool) plots (Figures 3 and 5)
occupy a smaller envelope in ordination space than the
control plots and are thus floristically more homogeneous.
On the other hand, the impacted succulent thicket at Port
Elizabeth (Motherwell) and Afromontane forest plots showed
a wider spread than the control plots (Figures 4, 6 and 7),
thus being floristically more heterogeneous. The impacted
sites were more species-rich than the control sites; however,
the ordination shows that the species composition was
different at impacted sites compared to the control,
presumably due to the presence of weedy species or
species alien to the vegetation type.
The direction of impact in ordination space appeared to
be consistent, with the impacted sites positioned towards
the left along the horizontal axis and the control sites
towards the right. The horizontal axis represents an impact
gradient similar to that found by Stuart-Hill (1992). In the
latter, all the control and elephant-impacted sites were
located towards the right along the horizontal axis, whilst
most of the goat-impacted sites were positioned towards
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Table 1: Effect of wood collecting on the cover of dominant life forms near informal settlements. Student’s t-values in bold indicate significant
difference at P ≤ 0.05 (two-tailed)
Life form Near settlement Control t-value 
Valley thicket (Kenton-on-Sea)
Mesophanerophytes 7.9 ± 4.1 11.2 ± 4.0 0.55 df = 28
Microphanerophytes 150.9 ± 6.1 133.1 ± 6.9 1.93 df = 28
Nanophanerophytes 47.6 ± 3.6 83.2 ± 5.0 5.86 df = 28
Chamaephytes 33.0 ± 3.1 12.4 ± 4.7 3.80 df = 28
Hemicryptophytes 12.8 ± 1.7 17.0 ± 2.1 1.58 df = 28
Succulent thicket (Port Elizabeth, Motherwell)
Microphanerophytes 2.1 ± 0.8 40.1 ± 4.0 9.20 df = 9
Nanophanerophytes 138.9 ± 7.7 150.9 ± 5.7 1.13 df = 21
Chamaephytes 44.6 ± 3.5 26.7 ± 4.0 3.31 df = 21
Hemicryptophytes 11.0 ± 1.4 4.2 ± 1.1 3.35 df = 21
Succulent thicket (Port Elizabeth, Kleinskool)
Microphanerophytes 3.2 ± 2.1 0.3 ± 0.2 1.35 df = 12
Nanophanerophytes 195.6 ± 9.5 183.1 ± 6.0 1.11 df = 19
Chamaephytes 15.3 ± 6.0 9.9 ± 2.5 0.83 df = 16
Hemicryptophytes 5.9 ± 3.3 1.3 ± 0.5 1.38 df = 13
Afromontane forest (Plettenberg Bay)
Microphanerophytes 240.0 ± 11.6 272.0 ± 12.3 1.70 df = 7
Nanophanerophytes 17.3 ± 1.1 14.7 ± 1.9 1.29 df = 7
Chamaephytes 14.8 ± 4.4 4.7 ± 2.0 1.54 df = 7
Hemicryptophytes 31.7 ± 9.7 46.7 ± 6.2 1.02 df = 7
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Figure 2: Diameter at chest height (DCH) distribution of
Afromontane forest trees in Knysna (data from second-nearest tree
sampling method)
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the left. A diagonal trend in the impact gradient across
ordination space was evident in the valley thicket and
succulent thicket (Port Elizabeth, Kleinskool) ordinations.
Here, the vertical axis appears to represent a weaker
environmental gradient, which could be attributed to
unknown site-specific variables. The literature has
emphasised beta diversity as a source of distortion, but
species richness also plays a role as it varies along
succession and environmental gradients (Dargie 1986).
Dominant woody species associated with the treatment
sites are shown on the respective species ordinations (see
Appendix 1 for the recorded species and their codes). In
valley thicket, 10 of the 14 utilised woody species were
associated with the impacted site (Figure 3), suggesting that
most of these species are dominant in impacted thicket. The
utilised species Sideroxylon inerme, Euclea undulata,
Ehretia rigida and Olea europaea have become more
prominent towards the control site. These species may have
Table 2: Effect of wood collecting on species richness and diversity near informal settlements. Student’s t-values in bold indicate significant
difference at P ≤ 0.05 (two-tailed)
Vegetation type Near settlement Control t-value
Species richness
Valley thicket (Kenton-on-Sea) 55.9 ± 1.7 44.1 ± 1.5 5.01 df = 28
Succulent thicket (Port Elizabeth (Motherwell)) 48.3 ± 1.9 44.0 ± 1.9 1.54 df = 21
Succulent thicket (Port Elizabeth (Kleinskool)) 54.2 ± 1.8 45.0 ± 1.7 3.60 df = 20
Afromontane forest (Plettenberg Bay) 38.3 ± 2.6 46.3 ± 3.9 1.72 df = 7
Species diversity (H’)
Valley thicket (Kenton-on-Sea) 1.52 ± 0.02 1.34 ± 0.03 5.10 df = 19
Succulent thicket (Port Elizabeth (Motherwell)) 1.37 ± 0.03 1.37 ± 0.02 0.13 df = 21
Succulent thicket (Port Elizabeth (Kleinskool)) 1.49 ± 0.02 1.40 ± 0.02 3.23 df = 20
Afromontane forest (Plettenberg Bay) 1.37 ± 0.04 1.40 ± 0.05 0.50 df = 7
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Figure 3: DCA ordination diagram of plots sampled in valley thicket (Kenton-on-Sea). The species ordination shows the dominant woody
species
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been exploited more heavily than the other species. Seven
of the 13 non-utilised species were associated with the
control site. Most of the non-utilised species are spinescent,
which are not favoured by the wood collectors. Those that
are not spinescent, namely Teclea natalensis and Pavetta
capensis, were scarce.
In succulent thicket (Port Elizabeth, Motherwell), two
utilised species, namely Euclea undulata and Rhus pterota,
were associated with the impacted site, while Mystroxylon
aethiopicum, Schotia afra and Sideroxylon inerme were
prominent in the control site (Figure 4). Seven of the 11 non-
utilised woody species were associated with the control site.
Three non-utilised species associated with the impacted site
are spinescent, namely Carissa haematocarpa,
Gymnosporia polyacantha and Gymnosporia capitata. The
fact that many thicket species are edible, spinescent and
able to resprout after browsing, points to evolutionary
adaptations to browsing (Midgley 1991). Maerua cafra,
which is not spinescent, was scarce. At Port Elizabeth
(Kleinskool), 10 utilised species were associated with the
impacted site, while four were more abundant in the control
site (Figure 5). Five of the utilised species are spinescent.
Four of the six non-utilised species were associated with the
control site.
In Afromontane forest (Plettenberg Bay), 12 of the 17
utilised species were associated with the impacted site
(Figure 6). Pterocelastrus tricuspidatus, Sideroxylon inerme
and Nuxia floribunda showed the strongest relationship with
the control site and may have been subject to heavier
utilisation. Eight of the 15 non-utilised woody species were
associated with the control site. Most of the non-utilised
species associated with the impacted site were scarce,
except the woody shrub Clutia pulchella, which is regarded
as an invader of impacted forest sites (Geldenhuys 1993). At
Knysna, eight of the 18 utilised species were associated with
the impacted site (Figure 7). Most of the utilised species can
be seen to be more abundant in the control site compared to
the impacted sites, suggesting heavy/unsustainable
utilisation. Those that showed the strongest relationship with
the impacted site are Sideroxylon inerme and Cassine
peragua. The only non-utilised tree species, namely Nuxia
floribunda, showed a strong ordination with the control site
with only a single occurrence in one of the impacted plots.
In valley thicket, 15 woody species were being utilised for
firewood, with Schotia afra, Euclea undulata and
Sideroxylon inerme being the most popular. Mean cover of
nine of these species was higher at the impacted site, which
shows that the wood collectors are generally non-selective
with the most dominant species being targetted. The mean
cover of six of these species increased significantly, namely
Allophylus decipiens (t = 6.69, 16 df), Lauridia tetragona (t =
3.69, 28 df), Rhus longispina (t = 2.67, 18 df), Schotia
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Figure 4: DCA ordination diagram of plots sampled in succulent thicket (Port Elizabeth, Motherwell). The species ordination shows the
dominant woody species
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Figure 5: DCA ordination diagram of plots sampled in succulent thicket (Port Elizabeth, Kleinskool). The species ordination shows the
dominant woody species
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Figure 6: DCA ordination diagram of plots sampled in Afromontane forest (Plettenberg Bay). The species ordination shows the dominant
woody species
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latifolia (t = 4.03, 16 df), Mystroxylon aethiopicum (t = 2.15,
28 df) and Scutia myrtina (t = 3.51, 28 df). Only Ehretia rigida
decreased significantly (t = 2.58, 28 df). In the succulent
thicket at Port Elizabeth (Motherwell) only five species were
utilised. The mean cover of all these species, except the
spinescent Rhus pterota, decreased at the impacted site.
This decrease was significant for Schotia afra (t = 2.64, 21
df) and Sideroxylon inerme (t = 3.43, 9 df), both of which are
widespread in the coastal thickets. At Port Elizabeth
(Kleinskool), 15 woody species showed signs of utilisation.
The mean cover of nine of them was higher at the impacted
site, with three being significant, namely Gymnosporia
capitata (t = 2.99, 19 df), Mystroxylon aethiopicum (t = 2.19,
20 df) and Scutia myrtina (t = 2.46, 12 df). Rhus pterota
decreased significantly (t = 2.30, 20 df).
Afromontane forest species were very popular with wood
collectors. No less than 47 forest species were utilised. At
Plettenberg Bay, the mean cover of 10 of the 17 utilised
species increased at the impacted site. This again shows
that the dominant woody species were targetted. The mean
cover of Burchellia bubalina (t = 2.82, 5 df) and Lachnostylis
hirta (t = 5.31, 5 df) increased significantly. Sideroxylon
inerme showed a significant decrease (t = 4.31, 7 df) at the
impacted forest site. Plot data from the Afromontane forest
in Knysna shows both density (from 25 to 19 stems per plot)
and basal area (from 1.3m2 to 1.2m2) of tree species to
decrease at the impacted site. Compared to the second-
nearest tree sampling data, a decrease in density was again
noted from 589 to 399 stems per hectare, while basal area
increased from 15.3m2 to 23.9m2 per hectare. The latter
increase could be attributed to a negative bias created by
the sampling method (Van Laar and Geldenhuys 1975). A
more distinct decrease in density can be attributed to the
inclusion of the 5–9cm DCH class. The relative change in
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Figure 7: DCA ordination diagram of plots sampled in Afromontane forest (Knysna). The species ordination shows the dominant woody
species
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Figure 8: Change in relative density of 15 dominant tree species in
impacted Afromontane forest in Knysna (data from second-nearest
tree sampling method)
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density of 15 dominant species is shown in Figure 8, with 12
species decreasing in the impacted forest.
Discussion
The dependence of poor people on wood as an energy
source is probably the most important cause of structural
change in the coastal vegetation around informal
settlements. Most visible was the cutting damage to shrubs
and trees, which decreases as one moves further away from
the settlement. This was coupled with changes in life-form
composition. The dominant woody layers were most often
affected, which led to increased abundance of smaller
shrubs and changes in vegetation cover. Impacted
Afromontane forest in Knysna had a noticeably larger
proportion of stems larger than 20cm in diameter, whereas
in less accessible parts of the forest most of the stems were
less than 15cm in diameter. Consequently, the smaller trees
disappear first under heavy wood collecting. These trends
tend to be localised and concentrated along footpaths.
Wood collecting increased species richness in both valley
thicket and succulent thicket. This agrees with Stuart-Hill’s
(1992) finding that grazing increases the number of woody
species in succulent thicket. However, under heavy
utilisation one would expect a change in species
composition in the long term (Moolman and Cowling 1994,
Johnson 1998). Disturbance gaps are quickly filled by
sprouts as most of the woody species are multi-stemmed
and reproduce vegetatively by resprouting (Midgley et al.
1997). Since wood collecting is generally non-selective, the
more dominant species experience heavier utilisation than
less dominant or suppressed species. Suppressed species
would, as a result, become more important, leading to
greater evenness and consequently to a higher species
diversity. Disturbance gaps create opportunities for the
establishment of groundcover species. A higher cover of
chamaephytes was observed in impacted thicket, which
contributes again towards a higher diversity. The creation of
openings in the canopy may also promote seedling
establishment. However, impacted thicket may be slow to
recover through seedling regeneration due to its stable
dynamics (Midgley and Cowling 1993).
An increase in species richness in impacted valley thicket
(Kenton-on-Sea) and succulent thicket (Port Elizabeth,
Kleinskool) was coupled with a decrease in heterogeneity,
i.e. a smaller domain in ordination space. Stuart-Hill (1992)
found that large herbivores also limited the floristic variation
to a smaller domain. The removal of large herbivores
increased floristic variation between sites, causing the
domain to increase in size (Stuart-Hill 1992). Stuart-Hill
argues that, in the absence of large herbivores, the thicket
could respond to the unique environmental conditions of
each site, resulting in increased variation. This implies that
wood collectors, like large herbivores (Stuart-Hill 1992),
appear to cause thicket to become more homogeneous.
Some impacted plots were located inside the domain of the
control plots, which could be attributed to less intensive
utilisation. The response of thicket to wood collecting,
therefore, depends on the intensity of utilisation.
At Port Elizabeth (Motherwell), wood collecting increased
the heterogeneity in succulent thicket, causing the envelope
to increase in size. The impacted site was floristically the
most dissimilar to the control site, compared to the other
thicket ordinations. This could be attributed to heavier
utilisation. Also, four of the five utilised species decreased in
cover, while three of them became more similar to the
control site. This again implies that the intensity of wood
collecting in thicket may determine floristic variation. In
general, it would appear that thickets are tolerating and may
even benefit from wood collecting, provided it is sustainable.
Thicket vegetation is, however, vulnerable to over-utilisation
and recovers slowly after disturbance (Aucamp and Barnard
1980).
In contrast to the thicket, wood collecting reduced species
richness, homogeneity and diversity in Afromontane forest
(Plettenberg Bay). The wood collectors here did not show a
preference for certain species, but were selective as for
diameter size. Large trees are not favoured although they
are abundant in the forest. They require more effort to collect
and split before use, which means unnecessary hard work if
small wood is available. Pole-size trees are also easier to
cut and to pack into a load. As most forest tree species
regenerate from seedlings (Midgley et al. 1997), this may
have clear implications for the regeneration dynamics of the
forest. Intensive and continuous harvesting of juvenile trees
would disturb these patterns and lead to a decrease in
species richness and diversity.
A decrease in species diversity in impacted forest was
coupled with an increase in floristic heterogeneity, i.e. a
larger domain in ordination space. This increase may result
from over-utilisation as seed-regenerating species, in
particular, are gradually being excluded. A decline in species
richness and diversity is a direct consequence of this
increase. This means that Afromontane forest, as opposed
to thicket, is less tolerant of impacts such as wood collecting,
at least on the time-scale of impact in this study. Its poor
adaptation is further supported by data suggesting that the
pressures of low soil fertility, aridity and fire have prompted
forest families to speciate outside the forest into lower
growth forms (Geldenhuys 1993).
Most thicket species are tolerant of heavy wood collecting.
However, a decrease in the cover of certain woody species,
such as Sideroxylon inerme, Schotia afra and Ehretia rigida,
and an increase in the cover of spinescent species, mean
that thicket near informal settlements is slowing being
encroached by less-favoured species. This increase could
be a response to selective utilisation that resembles grazing
pressure (Stuart-Hill 1992). Wood collectors also promote
resprouting, an attribute that enables plants to recover from
disturbances where the top parts of a plant are destroyed
(Stuart-Hill 1992, Midgley et al. 1997). However, continuous
utilisation of plants recovering from previous harvesting is
expected to reduce their recovering rate and will eventually
lead to their demise (Stuart-Hill 1988). It is thus expected
that continuous heavy wood collecting would eventually
reduce the number of woody species, particularly seeing
that the thin branches from resprouting are favoured for
harvesting.
Spinescence appears to be the only adaptation to
browsing pressure (Geldenhuys 1993) and possible
defence against wood collecting displayed by some forest
tree species. Since most tree species propagate from
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seeds, resprouting is regarded as unimportant as a means
of survival in Afromontane forest. Midgley and Cowling
(1993) recorded an abundance of seedlings and saplings
in the Knysna forests. Many species are tolerant to shade
and large numbers of saplings may occur since the
establishment of seedlings is not dependent on gap
formation (Midgley et al. 1997). These characteristics are
reflected in the apparent inability of forest trees to recover
quickly after being damaged by wood collecting. Impacted
forest is also becoming invaded by the woody shrub Clutia
pulchella, which is not favoured for its wood.
Although the coastal vegetation around informal
settlements is still in a fair condition, sound management
is urgently required to ensure that it will remain an
important resource to local communities in the future.
Additional sources, such as short-rotation woodlots and
selling points of waste or excess wood, would alleviate
some of the pressures. The Concordia Sawmill at Knysna
sets a good example by supplying large quantities of
excess wood to local communities. Woodlots should be
established close to these settlements. Allowing a certain
amount of wood collecting would be sustainable if the
removal of wood is being controlled (Buchholz 1993). Only
the inhabitants of adjacent settlements should be allowed
to exploit nearby vegetation. Re-cutting often takes place
before there has been an adequate regrowth, which slows
down regeneration (Buchholz 1993). Buchholz proposed
that wood collecting be alleviated during the growth
periods by providing alternative sources of firewood.
Highly-disturbed forests in the Eastern Cape that were
fenced off have regenerated intensely, suggesting that
fencing could be considered along with frequent patrolling to
ensure their protection (Cawe and McKenzie 1989). The
resilience of forests that had been damaged gives hope
about the recovery and management of vegetation in poor
condition (Cawe and McKenzie 1989). However, this can
only be achieved if educational programmes are introduced,
teaching the community about sustainable utilisation of plant
resources. The re-establishment of forest or thicket can also
alleviate some of the pressure on impacted vegetation.
Many areas surrounding forests are suitable for forest
establishment if fires could be prevented (Geldenhuys
1989). Suitable fast-growing trees, planted along forest
margins, may aid the establishment of forests and provide
firewood and building material (Geldenhuys 1989).
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Species Code
Allophylus decipiens (Sond.) Radlk. Allo.dec
Apodytes dimidiata E. Mey. ex Arn. Apo.dimi
Azima tetracantha Lam. Azim.tet
Brachylaena ilicifolia (Lam.) Phill. & Schweick. Bra.ilic
Buddleja saligna Willd. Budd.sal
Burchellia bubalina (L.f.) Sims Bur.buba
Canthium inerme (L.f.) Kuntze Can.iner
Capparis sepiaria L. Capp.sep
Carissa bispinosa (L.) Desf. ex Brenan Car.bisp
Carissa haematocarpa (Eckl.) A. DC. Car.haem
Cassine peragua L. Cas.pera
Chaetacme aristata Planch. Chae.ari
Chionanthus foveolatus (E. Mey.) Stearn Chio.fov
Chrysanthemoides monilifera (L.) T. Norl. Chry.mon
Clutia pulchella L. Clut.pul
Curtisia dentata (Burm.f.) C.A. Sm. Curt.den
Diospyros dichrophylla (Gand.) De Winter Dios.dic
Diospyros whyteana (Hiern) F. White Dios.why
Dovyalis rhamnoides (Burch. ex DC.) Harv. Dov.rham
Dovyalis zeyheri (Sond.) Warb. Dov.zeyh
Ehretia rigida (Thunb.) Druce Ehr.rigi
Elaeodendron croceum (Thunb.) DC. Ela.croc
Elaeodendron zeyheri Turcz. Ela.zeyh
Euclea undulata Thunb. Euc.undu
Gonioma kamassi E. Mey. Gon.kama
Grewia occidentalis L. Grew.occ
Grewia robusta Burch. Grew.rob
Gymnosporia buxifolia (L.) Szyszyl. Gym.buxi
Gymnosporia capitata (E. Mey. ex Sond.) Loes. Gym.capi
Gymnosporia polyacantha (Sond.) Szyszyl. Gym.poly
Lachnostylis hirta (L.f.) Müll. Arg. Lach.hir
Lauridia reticulata Eckl. & Zeyh. Lau.reti
Lauridia tetragona (L.f.) R.H. Archer Lau.tetr
Lycium ferocissimum Miers Lyc.fero
Maerua cafra (DC.) Pax Maer.caf
Maerua racemulosa (A. DC.) Gilg & Ben. Maer.rac
Maytenus acuminata (L.f.) Loes. May.acum
Maytenus undata (Thunb.) Blakelock May.unda
Mystroxylon aethiopicum (Thunb.) Loes. Mys.aeth
Nuxia floribunda Benth. Nux.flor
Olea capensis L. subsp. macrocarpa (C.H. Wr.) Verdoorn Olea.cap
Olea europaea L. subsp. africana (Mill.) P.S. Green Olea.eur
Pappea capensis Eckl. & Zeyh. Papp.cap
Pavetta capensis (Houtt.) Brem. Pav.cape
Podocarpus latifolius (Thunb.) R. Br. ex Mirb. Podo.lat
Portulacaria afra Jacq. Port.afr
Ptaeroxylon obliquum (Thunb.) Radlk. Ptae.obl
Pterocelastrus tricuspidatus (Lam.) Sond. Pte.tric
Putterlickia pyracantha (L.) Szyszyl. Put.pyra
Rapanea melanophloeos (L.) Mez Rap.mela
Rhus chirindensis Bak.f. Rhus.chi
Rhus longispina Eckl. & Zeyh. Rhus.lon
Rhus lucida L. Rhus.luc
Rhus pallens Eckl. & Zeyh. Rhus.pal
Rhus pterota Presl Rhus.pte
Rhus refracta Eckl. & Zeyh. Rhus.ref
Robsonodendron eucleiforme (Eckl. & Zeyh.) R.H. Archer Rob.eucl
Schotia afra (L.) Thunb. Scho.afr
Schotia latifolia Jacq. Scho.lat
Scolopia mundii (Eckl. & Zeyh.) Warb. Scol.mun
Scolopia zeyheri (Nees) Harv. Scol.zey
Scutia myrtina (Burm.f.) Kurz Scut.myr
Sideroxylon inerme L. Sid.iner
Teclea natalensis (Sond.) Engl. Tec.nata
Trimeria grandifolia (Hochst.) Warb. Trim.gra
Virgilia divaricata Adamson Vir.diva
Appendix 1: List of recorded woody shrub and tree species with their codes
